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FOREWORD

The United States is the world's major producer, consumer, and trader of
coarse grains. Despite this preeminence, the grain policies of other nations
have an impact on the United States. This is particularly true when the
coimtry happens to be a major importer or exporter of coarse grains.

Shifts in coarse grain production, consumption, and trade of other coun-
tries influence U.S. policy decisions in several ways. These "outside"
developments have a bearing on the nature of the feed grains program pursued by
the United States since the level of coarse grain production targeted annually
depends in part on export possibilities.

Coarse grains are a major agricultural export of the United States and are
highly important to our balance of payments. In I966/67, the United States ex-

ported 21 million tons of coarse grains valued at $1.2 billion (excluding
products)- -nearly one-fifth of our agricultural exports. Six years earlier

(1960/61), coarse grain exports from the United States totaled only 11.2 mil-
lion tons valued at $539 million, one-tenth of our total agricultural exports.

This report looks briefly at trends in world production, utilization, and
trade of coarse grains. The discussion centers on major coarse grain consuming
or exporting countries (or regions) other than the United States and comments
on trade prospects for 1970/71. An appraisal of probable developments in other
countries or areas is designed to provide some insight into short-term problems
(or opportunities) facing the United States in the world coarse grains market
and on matters having a bearing on U.S. grain policy. This report also sup-
ports the ERS study for the Agency for International Development, "Analysis of
Demand Prospects for Agricultural Products of the Less Developed Countries."

Persons assisting the authors in the preparation of this study include
Mollie A. Church, Marshall H. Cohen, Brian D. Hedges, James Lopes, David M.
Schoonover, Harry E. Walters, and Elizabeth V. Truhan.

G. Stanley Brown, Chief
Europe and Soviet Union Branch
Foreign Regional Analysis Division

Washington, D.C. 20250 June 1*^6*-"^
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SUMMARY AKD CONCLUSIONS

Expanding production abroad is threatening the traditional role of the
United States as the world's major supplier of coarse grains. Member countries
of the European Economic Community— along with the United Kingdom, Denmark,
Spain, and Japan- -accounted for three-fourths of world coarse grain imports in
1966/67. The continuing growth of domestic coarse grain production in all
these countries, except Japan, dampens trade prospects for grain exporting
countries, including the United States.

Even in Japan, there is strong evidence that increased availabilities of
coarse grains by I970/7I from coiintries such as Australia and Thailand will
squeeze the traditional market share of other suppliers, particularly the United
States.

High grain price policies pursued by some importing countries, such as the

EEC, work against import expansion in two ways- -domestic production is encour-
aged and the demand for feed grains is dampened.

The United States provided one-half of world coarse grain exports in

1966/67 and will continue as a major supplier in international markets. Argen-
tina, Brazil, Mexico, Canada, Australia, Thailand, and the Republic of South
Africa accounted for nearly three-fifths of the rest. The tremendous production
potential of some of these exporting countries and the dependence of others on
grain sales for export earnings aug\ir for continued export expansion. Growth of
the livestock and poultry industries in some coimtries, however, will tend to

hold down increases in export availability.

Widespread crop failures or unusual acceleration in world demand--such as
a sharp upturn in feed grain imports by Eastern Europe from the Free World or

an unexpected thrust to livestock expansion—might increase world coarse grain
imports above projected levels. Developments such as these seem unlikely and
might be cyclical and/or short lived.

Wet imports of coarse grains by major importers in I970/7I are projected as

follows

:

EEC — 10-12 million tons, somewhat below the 12.1 mil-

lion tons of net imports in I966/67 and the 12.5 million tons

in 1965/66.

United Kingdom -- an amount approaching h million tons,

somewhat above earlier levels, but with increased production

nearly keeping pace with increased consumption.
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Spain -- 2 million tons (nearly all in corn), about
one-half million tons below the level of net imports of
coarse grains estimated annually for I967/68-I968/69.

Denmark --a decline below the 0.^ million tons of
net imports in I965/66-I966/67 as production increases ex-
ceed consumption increases.

Japan — an increase in net imports, from 6.5 million
tons in I965/66-I966/67 to 11 million tons in I970/7I, as

domestic production continues to decline and consiomption

continues to increase.

Net exports of coarse grains by major exporters (excluding the United
States) in 1970/71 are projected as follows:

Argentina -- increase in net exports of coarse grains
above the level of ^+.2 million tons in I965/66-I966/67.

Brazil — net exports of 1 million tons of corn, about
double the level of 1965-67? with production increases ex-

ceeding consumption increases.

Mexico -- continuation of a net export position with
exports of corn exceeding imports of other types of coarse
grains

.

Canada -- net exports of coarse grains are projected
to remain just short of 1 million tons as consumption in-
creases match production increases.

Australia -- net exports of all coarse grains may ap-
proach 1 million tons in 1970/71? up somewhat from the
0.8 million tons exported in I965/66-I966/67.

Thailand -- Government policies directed toward ex-
panding production of corn and sorghum will push net
exports of coarse grains above the 1.2 million tons in

1967.

Republic of South Africa -- corn exports (net) are
projected to reach 3 million tons, up sharply from the one-
half million tons of corn exported in I963/6U-I965/66.

Projections of net trade for Eastern Europe and the USSR are as follows;

Eastern Europe -- net imports of nearly 1.5 million
tons of coarse grains projected for 1970/71, about equal
to net imports in 1961-65, as opposed to small net exports
in 1965/66-1967/68 (0.2 million tons).



USSR -- net exports of slightly over one-half million
tons of coarse grains in I965/66-I967/68 are projected to
increase to nearly 1 million tons in I970/7I.

U.S. exports of feed grains will continue to expand as v^ill world feed
grain exports. However, the United States will face increased competition from
other exporters.

U.S. exports of feed grains in 1970/71 will increase from the 20-21 million
tons exported in recent years. However, exports are not expected to reach the

luiusually high level of 2^.k million tons exported in I965/66.

VI



PRODUCTION, CONSUMPTION, AND TRADE OF COARSE GRAINS:
DEVELOPMENTS AND PROSPECTS FOR SELECTED FOREIGN COUNTRIES AND AREAS

By

Reed E. Friend and G. RolDert Butell
Foreign Regional Analysis Division

Economic Research Service

INTRODUCTION

The decline in the world and U.S. price of feed grains --primarily com^
sorghum, barley, and oats--is causing concern over future demand-supply equi-
librium. Corn prices, c.i.f. European ports, are at their lowest level in over
a decade (app. fig. l) . Reasons for continued U.S. concern over the level of
world feed grain prices and feed grain export markets are explored in this re-

port .

World grain price trends reflect to some degree developments in supply-
demand equilibrium. As shown in appendix figure 1, the international price of
coarse grains remained relatively stable between 195^ and 196I, after falling
from peaks in the mid-1950' s, and then gradually increased through 1966, pro-
viding an incentive to increase production. This strengthening of prices re-

flects a rapid expansion of the livestock industry in such areas as the Euro-
pean Economic Community and Japan, and increased movement of coarse grains
(sorghum) to India for use as food. The U.S. feed grain program and related
storage activities lent stability to world market prices. However, substantial
world grain production increases in I966 and I967 resulted in a fall in world
market prices for several of the most important feed grains, beginning in the
latter part of I966.

Trends in world grain stocks also reflect the relationship between supply
and demand as conditioned by varying price policies. Grain stocks of major
grain exporters showed a consistent year-to-year rise between 195^/55 and
196l/62--from 35.8 million tons to 8^.3 million tons (table l) . l/ In I961,

the United States started a feed grains program designed to reduce feed grain
acreage and cut production to avoid further stock increases. This program,
combined with a rapid rise in world utilization of feed grains, caused stocks
to show a general decline between I961/62 and I967/68. The United States,
which most years since 1959/^0 has accounted for about 90 percent of the stocks
in major coarse grain exporting countries, entered 1968/69 with a significant
increase in stocks. The good grain crop in I968 led the United States to an-
nounce adjustments in the feed grains program which would further curtail feed
grain production.

1/ All tables are in the appendix, p. '^Q.



TRENDS IN THE PRODUCTION, UTILIZATION, AND TRADE OF COARSE GRAINS

Total world grain production advanced to nearly 1.1 billion tons in 1967
after exceeding the l-billion-ton mark first in I966 (table 2) . Coarse grains
account for almost half of total world grain output, with the remaining pro-
duction about equally split between wheat and rice . World production of rye
and oats has declined, while output of barley, com, and millet and sorghum has
increased. Rye output declined 1.2 percent and oats 2-9 percent annually be-
tween 1955-57 and 1965-67- Average annual percentage increases for other grains
were: barley, 3-7 percent; corn, 3-8 percent; millet and sorghum, 3-9 percent.
These trends brought the overall average annual increase in coarse grain output
to 2.1 percent between 1955-57 and I965-67- -below the increase for wheat (2.7
percent) but above that of rice (1-7 percent).

Trends in Output of Individual Coarse Grains by Major Producing Areas

Rye accoimted for only 6.3 percent of total coarse grain output in I965-67

(31.3 million tons) and its relative importance continues to decline. The So-

viet Union, Eastern Europe, and the EEC (principally West Germany) jointly pro-
duce over 88 percent of the rye crop (table 3) • Although rye production fell
in all three of these countries or areas during the 10-year period 1955-57 "to

1965-67^ the major decline was in the EEC (2.9 percent annually) . Three of the
major producing areas expanded production during the decade, but the largest
percentage increase occurred in Canada.

Although rye is considered a coarse grain in this study, a substantial pro-
portion of production is consumed as food. This is especially time in the major
producing areas--USSR, Eastern Europe, and West Germany- -where large amounts of
rye are used in bread baking. However, rising levels of living are reducing the
demand for rye as a food grain.

The proportion of barley in total coarse grain production increased from

16 percent in 1955-57 to nearly I9 percent in 1965-67 (92-5 million tons), an

annual rate of increase of 3-7 percent.

Dramatic shifts have occurred in the proportions of barley supplied by ma-

jor producers. In 1955-57^ the United States and Canada jointly produced 22

percent of the world barley output, compared with I5 percent in I965-67. Con-

versely, the proportion produced by the USSR increased from 16 to 23 percent,

and Western Europe's share (excluding the EEC) increased from ik to 26 percent.

Significant gains were also made in the European Economic Community.

Sharp advances in the share of world barley production on the part of some

co"untries are further dociomented in the annual rate of change in output. The

United Kingdom's annual increase in production between 1955-57 and 1965-67 was

nearly 12 percent and that of the Soviet Union almost 8 percent. Some produc-

ers, including the United States, showed declines in the reference period.



World oat production declined 2-9 percent annually between 1955-57 and
1965-67 (^^.7 million tons), accounting for I5 ajid 9 percent of coarse grain
production, respectively. The only major oat-producing area to show an increase
in output of any significance was Oceania (primarily Australia) . The largest
annual decline in oat production was in the United Kingdom (6.6 percent), fol-
lowed by Argentina (5-6 percent), the USSR (5-0 percent), and the United States
{k-.k percent) .

The United States, USSR, EEC, and Canada were the major world suppliers of

oats in 1955-57 as well as in I965-67. However, the U.S. and the USSR shares
of world oat production have shown a significant decline. On the other hand,

Canada and the EEC have increased their relative proportions.

World corn production has increased at a rapid pace—3'8 percent annually
between 1955-57 and 1965-67 (211. 9 million tons) . Only one major producer—the
USSR--showed declining production. Country or regional annual increases during

1955-57 "bo 1965-67 ranged from a high of over 8 percent in Canada and Argentina
"to 3-3 percent in Eastern Europe.

The United States has dominated com production, accounting for over one-
half of world output. Eastern Europe (primarily Yugoslavia) is the next major
supplier of com, with nearly one-tenth of world output . Most of the other ma-
jor producing countries or areas each supply about 3 percent of world output

.

Increases in the proportion of com supplied by major corn-producing areas were
primarily at the expense of the Soviet Union.

World corn production increases reflect the acceptability of com as an ex-
cellent feed for livestock as well as the improved profitability of growing com
through the adoption of hybrid varieties

.

World production of millet and sorghum increased 3-9 percent annually be-
tween 1955-57 and 1965-67 (5^-0 million tons) . As a result, the share of these
grains in total coarse grain output rose from 9 percent to nearly 11 percent.

Countries or areas with the most rapid rise in millet and/or sorghiom pro-
duction included Mexico and Argentina, followed at a substantial distance by
the Republic of South Africa and the United States . All other major producing
areas showed some annual increase in production.

The U.S. share of the world's combined production of sorghiom and millet in-
creased from less than one-fourth in 1955-57 to one-third in 1965-67. South
Asia dropped from the leading producer in 1955-57 (^1 percent of output) to a
par with the United States. Another major producing area is West Africa where
the relative share of world production also declined.



Coarse Grain Utilization

Aggregate world utilization figures are not available for coarse grains
for recent years. 2/ Earlier data compiled by the Food and Agriculture Organi-
zation of the United Nations, as shown in table k, indicate an annual increase
in coarse grain utilization of 3-5 percent between 1955/56-1957/58 and 1961/62-
1963/64 (6) . 3/ Expansion of coarse grain output since I962/63, combined with
declines in stocks held by major exporting countries, is indirect evidence of
further growth in utilization. Projections by the OECD point to continued ex-
pansion in coarse grain utilization in developed countries through I985 (l6)

.

In developed countries there has been a substantial decline in the amount
of coarse grains going into food, but requirements for feed and industrial uses
have risen. Developing co\antries have increased the amount of coarse grains
used for all purposes. In 1961/62-1963/6^1-, the developed countries used 6 per-
cent of their coarse grain for food and Qk- percent for feed. On the other hand,
the developing countries consumed 65 percent of this coarse grain as food and
fed only 23 percent to livestock.

The proportion of coarse grains going into livestock and poultry rations
is growing. This area of derived demand will become increasingly important in
determining future coarse grain requirements. But growing sophistication in

the compound feed industry, particularly in Japan and the EEC, will promote fur-

ther substitution among various feed concentrates, including grains. The use of

grain substitutes is growing (e.g., increased use of corn gluten meal, protein
meals, tapioca meal, sugar, etc.) and many of these substitutes are likely to

offer an increasing challenge to feed grains. This development has already been
forcefully demonstrated in the Netherlands where feed use of grains has declined
substantially in recent years despite a significant increase in the number of

animal units

.

A high degree of interchangeability technically exists among individual
grains used for feed but, in practice, less substitution between grains takes
place in reaction to price change than would seem justified (_5) • Substitution
among grains tends to increase when a large proportion of feed grain require-
ments are purchased on the market and greater use is made of compound feeds

.

Trade in Coarse Grains

Table 5 shows that international trade in coarse grains more than doubled
between 1956/57-I957/58 and 196^65-1965/66- -from I8.3 million tons to 38. 4 mil-

lion tons. Despite these expanded shipments, the amount of coarse grains enter-

2/ A 1968 report prepared by the Organization for Economic Cooperation and

Development shows coarse grain availabilities in 196I-63 and projections of uti-

lization to 1975 and 1985 for OECD member countries, Australia, and New Zealand

(16).
3/' Underscored figures in parentheses refer to the Bibliography, p. 36-



ing international markets still amounted to less than 10 percent of total coarse
grain production in 196^4-/65-1965/66. The bulk of the coarse grain is consumed
where grown. Rapid increase in livestock production in the developed grain im-

porting countries has stimulated import demand (see table 6 for grain import
data) . On the export side, a large part of the expanded world trade was ship-
ments of corn and sorghum from the United States. However, a number of other
countries --including Argentina, Republic of South Africa^ and France--have also
sharply expanded coarse grain exports

.

Trends in Individual Coarse Grain Exports of Major Producing Countries

Rye has not shared in the general expansion of international trade in

coarse grains (table 7) • In fact, world exports of rye in recent years have
been about one-half the level of 1951/52-1955/56. The share of rye shipments
by major exporters--the United States, Argentina, Canada, West Germany, Sweden,
and the USSR- -has generally declined. Although substantial year-to-year fluc-
tuations are evidenced in the rye exports of each major shipper, all coimtries
except the United States have shown a decline in the level of exports since

1951/52-1955/56.

World exports of barley have remained relatively stable from 1956/57 "to

1965/66. As a result, the share of barley in coarse grain exports has declined.
Major shipping countries usually account for around 80 percent of world exports.
Exports of Argentina and Canada have fallen; France and, more recently, the
United Kingdom have emerged as major exporters of barley.

World shipments of oats during 1956/57-1966/67 were below the 1.6-million-
ton average in 1951/52-1955/56 for all but 1 year. The share of exports by the
four major world shippers- -United States, Canada, Argentina, and Australia- -has
tended to decline. Relating I966/67 shipments to the early fifties indicates
that Canada is primarily responsible for the decline.

Exports of corn quadrupled between 1956/57 and 1965/66--from 6.6 to 26.1
million tons. During this period, the share of corn in exports of major coarse
grains increased from 37 to 62 percent. The United States is the major shipper
of corn, accounting for nearly 60 percent of total exports in i96i4-/65- 1966/67-
Another I5 percent was supplied by Argentina.

Mexico, Brazil, Thailand, and France have emerged as major exporters of
corn, although shipments by Mexico and Brazil are on a sporadic basis. On the
other hand, the relative importance of Yugoslavia as an exporter of corn has de-
clined sharply since the late fifties. Shipments by the Republic of South Africa
also fluctuate sharply because weather variability causes wide year-to-year
swings in production.

Pre-World War II (193^-38) exports of sorghum amounted to 6l8,000 tons,
over half of which was supplied by Mainland China (5^) . During the postwar peri-
od, world exports of millet and sorghum have increased rapidly, while Mainland
China's exports have become negligible. The United States was responsible for
7O-8O percent of world exports of millet and sorghum for most years d\iring

1956/57-1965/66. The second major world supplier of millet and sorghum is Ai'-

gentina, which has also expanded production quite substantially since the earl^'



fifties. Other exporters of less importance include the Sudan^ Repuhlic of
South Africa^, Morocco, and Australia. Major exporters account for aro\and 95
percent of world exports of millet and sorghum. In 1965/66, millet and sorghum
represented 17 percent of the world trade in coarse grains, compared with 11
percent during the first half of the 1950' s.

The expansion in world sorghum trade reflects the introduction of high-
yielding varieties in the United States and the increased use of sorghum in the
feed compounding industry (5^) . Main importers of sorghum have been Western
Europe and Japan where rapid expansion of mixed feed production is occurring.
However, the threshold prices (minimum, import prices) set by the EEC on feed
grains have led to export problems for sorghums . The price differentials do
not fully reflect the generally accepted differences in market and feeding values
between sorghum and other feed grains

.

NEAR-TERM DEVELOPMENTS FOR MAJOR COARSE GRAIN IMPORTING AND EXPORTING COUNTRIES

This section provides an evaluation of probable developments to I9TO/71 i^i

the production, utilization, and trade of coarse grains for selected major im-
porting and exporting nations. Data shown in table 8 provide some guide to the
"most likely" estimates for I9TO/TI and. support the increased concern about near-

term international market possibilities . Expected developments in such factors
as policy, technology, prices, and changing feed requirements are taken into ac-
count. The focus of the report is to show the general trend of developments in
grains rather than to provide quantitative projections . The reader should be
alerted to the fact that discussion sometimes shifts quickly from total grains
to coarse grains. A general assumption of the study is that "normal" weather
conditions will prevail in 1970/71-

As indicated earlier, the United States is vitally concerned with major
world developments in feed grain production, consumption, and trade. Consequent-
ly, there is a need to appraise the near-term possibilities of expanding feed
grain trade and the competition likely to be faced by the United States. Total
U.S. exports of feed grains (excluding grain products) rose sharply from 17-5
million tons in 196^/65 to 25-^ million tons in I965/66 and then declined to 20.^

million tons in I966/67 and an estimated 19-7 million tons in I967/68.

European Economic Community hj

The European Economic Community (EEC) is the world's major
coarse grain importer. Implementation of the Community's common
agricultural policy for grains is stimulating increased produc-
tion of grains, particularly in France. This is being accom-
plished through high target prices protected by variable import
levies. No controls are imposed on grain output and provisions

hj European Economic Community (EEC), European Community, Community, and

Common Market are interchangeable terms in this report. Full members are West
Germany, France, Italy, Netherlands, Belgium, and Luxembourg.



are made for heavy subsidies on any grain exports to non-EEC
countries. A surplus of soft wheat is being produced and
larger amoimts may be substituted for coarse grains in live-

stock feed. More fertilizer and better grain varieties are
leading to higher yields. Area expansion of higher yielding

corn and barley will continue at the expense of oats and rye.

The recent relatively rapid rate of expansion in livestock
and poultry nxombers is expected to show some deceleration as

a greater level of self-sufficiency in most animal products
is achieved. Grain substitutes will loom large as a threat
to the grain trade due to high grain prices. All these de-
velopments point to a decline in coarse grain imports by
1970/71.

Past Trends in Production ^
Coarse grain output in the EEC increased 26 percent between 1955-57 and

1965-67. Comparable percentages for individual grains were: barley, 8I; corn,

59^ '^l^y -26; and oats, -I8. France is the major coarse grain producer in the
EEC (^8 percent in 1965-67) and its relative share of total Commimity produc-
tion is increasing. Area planted to coarse grains in the EEC declined 3 -7 per-
cent between 1955-57 and I965-67 (compared with a 2.2-percent decline in wheat
area). Area declines are in rye and oats. France is the only EEC co\antry with
an increase in total coarse grain area between 1955-57 and 1965-67.

Grain yields in the EEC in I967 and 1968 were substantially above average,
aided by generally favorable weather. Yields also increased significantly dur-
ing 1955-57 "to 1965-67, as indicated by the following figures (in percentages)

:

rye, 1^; barley, 25; oats, 3O; and corn, h\.

Factors Affecting Production

The Common Agricultural Policy (CAP) of the EEC is stimulating increased
Community production of grains. This is being accomplished through high tar-
get prices, variable import levies, and a domestic price support system. No
controls are imposed on grain output, and provisions are made for heaVy sub-
sidies on grain exports to non-EEC countries if surpluses occur.

Grain prices agreed to in December 1964, and effective on July 1, 1967>
when the grains market was harmonized, were later increased for coarse grains
to provide a further price incentive for larger outputs of barley and com.

The aggregate use of mineral fertilizers in the EEC has shown a signif-
icant increase. Between 1955/56-1957/58 and I966/67, the use of nitrogen in-

_5/ Unless otherwise stated, rice is excluded from the analysis in the
country or regional statements.



creased 90 percent^ phosphates nearly 50 percent^ and potash 36 percent (all
in terms of plant nutrients) . Member co\antries show a wide diversity in the
application of fertilizer per acre. Applications are highest in the Nether-
lands and Belgium with France and Italy at the lower end of the scale. Rates
of fertilizer application in France^ however, vary substantially by region and
are highest in the north (the major grain area)

.

The member coiintries of the EEC are actively involved in developing new
and improved plant varieties. Improved strains of barley have been developed
in France and Holland, and hybrid corn is being planted on a wide scale in
Italy and France

.

Despite the small size of farms in the EEC, mechanization has been pro-
ceeding at a rapid rate since 1950- Numbers of tractors and combines have more
than quadrupled. Increased mechanization permits timeliness in planting and
harvesting activities. Nevertheless, the small size and fragmentation of farms
in the EEC compel many farmers to farm intensively (e.g., dairying) rather than
extensively (e.g., grains).

Utilization

The use of coarse grains for feed in the EEC has expanded at a faster rate
than has domestic production. In I966/67, coarse grains consumed as feed ex-
ceeded domestic production by U.2 million tons, or by 13 percent (total use ex-
ceeded domestic production by 12.3 million tons) . Of coarse grain supplies
(production minus exports plus imports) , 8I-82 percent are used as feed while
approximately one-fifth of the wheat produced in the EEC is used for feed.
France and West Germany account for over 95 percent of the wheat fed to live-
stock in the Common Market.

Wheat moves into feed use in the EEC by one of two methods --through direct
"on farm" use without benefit of subsidy and through the use of premiums for
denaturing. The quantity of wheat denatured by the various EEC countries seems
to hinge on the availability of export markets for wheat, the quality of the
wheat produced, and the amount of the denaturing premium.

Grain feeding in the EEC has increased because of the growth in livestock
numbers and in the quantity of grain fed per animal. Livestock and poultry
numbers are continuing to expand although at a reduced rate. Grain fed per an-

imal unit is still rising but at a decelerating rate.

The high cost of feed grains in the EEC is leading to increased use of

grain substitutes, including grain byproducts, molasses, and high protein meals,

This trend is most pronounced in the Netherlands where linear programing is be-

ing used extensively to determine fonmilas in the mixed feed industry. Expan-

sion of the mixed feed industry in the Common Market is facilitating increased

use of grain substitutes.



Trade

Net imports of coarse grains by the EEC more than doubled between 1955/5^
and 1966/67--from 5-8 to 12.1 million tons. This import trade reflects a grow-
ing preference for corn over other feed grains available on international mar-
kets. The U.S. share of the Common Market's coarse grain imports averaged 52
percent in 1963/6^4-1965/66, compared with 35 percent in 1955/56-1957/58. How-
ever, substantial variation occurs from year to year in the U.S. share. Be-
tween 1955/56-1957/58 and 1965/66-1966/67, intra-EEC trade in coarse grains
more than tripled, while imports from nonmember countries doubled.

France has emerged as an important exporter of both wheat and feed grains

.

Feed grain exports totaled 3-8 million tons in 1966/67^ nearly all of which
were corn and barley.

Projections 6/

Coarse grain production in the EEC in 1970 is expected to total 36-38 mil-
lion tons (the record harvest of I968 is estimated at over 37 million tons)

.

The top range of the estimate assimies generally favorable weather, higher grain
yields by way of using more fertilizer, a wider adoption of the better grain
varieties, and further expansion of higher yielding corn and barley at the ex-
pense of lower yielding oats and rye.

Food and industrial uses of grain remain fairly stable from year to year;
thus, the critical component in estimating future grain utilization trends in
the EEC is feed use. A recent slowing in the expansion of livestock and poultry
numbers, a tendency to substitute grain byproducts and other concentrated feed-
stuffs for grains, and high feed grain prices in the Common Market may lead to
near-term slackening in the rate of increase in grain requirements. Total coarse
grain utilization in 1970/71 is estimated at ^8 million tons. 7/

The estimate of the Common Market's net imports of coarse grains in I970/7I
is 10-12 million tons. This compares with net imports of 12.1 million tons in
1966/67, 12.5 in 1965/66, and 9.k in I96V65.

United Kingdom

The agricultural policies of the United Kingdom have stim-
ulated domestic grain production through a system of support
payments and minimum import prices. As a result, production of
coarse grains has increased. Both area and yield are up, and
although the demand for coarse grains has increased significant-
ly, production has increased sufficiently so that import re-

6/ A number of studies carry projections for individual member countries

(13, 17, 18, 20)

.

7/ A recent proposal by the EEC Commission to impose a heavy tax on veg-
etable oils and protein meals could lead to increased utilization of grains for
feed in the Community. However, it is the intention of the Comm\inity that the
only expansion in grain use for feed should be that of domestically produced
surplus soft wheat

.



quirements have declined. Policies growing out of efforts to
ease an -unfavorable "balance of payments may result in a further
decline in coarse grain imports by l'^'JO/^1.

Past Trends in Production

Total grain output in the United Kingdom increased 62 percent between
1955-57 and 1965-67--from 8.6 to 1^4-. million tons. Output in 1967 reached a
record 1^4-. 6 million tons. Although the forecast is for somewhat lower produc-
tion in 1968^ it is still expected that total grain production will exceed ik

million tons

.

Most of this increase can be attributed to increased production of barley.
Although output of barley in 1955-57 was only 2.9 million tons, by I965-67 pro-
duction had risen to 8.8 million tons, an increase of nearly 200 percent. On
the other hand, output of rye, oats, and mixed grain has been declining. The
United Kingdom does not produce corn commercially.

The increases in grain production can be attributed to expansion in both
area and yield. From 1955-57 to I965-67, grain area in the United Kingdom in-
creased 736,000 hectares, or roughly one-fourth. The area devoted to wheat in-
creased from an average of 857^000 to 955^000 hectares, while the area devoted
to coarse grains increased from 2.2 million to 2.8 million hectares. The area
in rye, oats, and other grains declined, but the area devoted to production of
barley grew from 977^000 to 2.i4- million hectares, or by 1^4-2 percent.

Increased use of advanced technology has resulted in significant increases
in the yields for all grains. The largest increases were recorded for oats and
rye. However, yields per hectare for barley grew almost 30 percent during the
period between 1955-57 and 1965-67.

Factors Affecting Production

The agricultural policies adopted by the United Kingdom have been conducive
to increases in domestic agricultiiral production. In the case of grain, in-
creases in domestic production are encoixraged by a system of deficiency payments
imder which the Government pays the farmer the difference between the market
price and a Government- supported minimum price. In 196^, a system of minimum
import prices was announced for grain to provide further protection for the

level of farai prices in the United Kingdom.

Total consiomption of all commercial fertilizers, in terms of plant nutrients,
increased from nearly 1 million tons in 1955/56 to over I.5 million tons in

1965/66. The most significant increase was recorded in the use of nitrogenous
fertilizers. Despite these increases, the United Kingdom still ranks well below
many other West European countries in per acre use of commercial fertilizers.
The possibility exists, therefore, that production per acre may be increased
further through more intensive application of fertilizer.
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Perhaps the best measuxe of mechanization is the rate of increase in num-
ber of tractors. In 1950^ there were 332,000 tractors recorded in Great Britain
(comparable statistics are not available for the United Kingdom) . 8/ By 19^4^
this number had increased to ^4-96, 000. Even more substantial increases have been
recorded in the niomber of pieces of other field equipment essential to grain
production in the country.

Plant breeders in the United Kingdom have provided improved strains and
varieties of plants which are not only capable of higher yields, but are re-
sistant to diseases and lodging and make it profitable to use heavier appli-
cations of fertilizer. Use of improved varieties has also contributed to in-
creased grain yields

.

Because of their larger size, farms in the United Kingdom can generally
make more effective use of modem farm machinery and equipment than farms in
continental Europe. Approximately 36 percent of all farms in the United Kingdom
are at least 20 hectares in size; an additional 25 percent are between 6 and 20
hectares. In contrast, only about I3 percent of the farms in the EEC are larger
than 20 hectares

.

Utilization

Demand for coarse grains in the United Kingdom, primarily for feed, has in-

creased significantly, reflecting the increase in livestock niimbers in the co\in-

try. In I965-67, the demand averaged nearly 13 million tons. Most of the total
supply (over 75 percent in I965-67) is used for livestock feed, although the de-
mand for seed and industrial use has been increasing. Barley is used in the
largest quantities for livestock feed, followed in importance by com (all im-
ported), oats, and sorghum (all imported).

The available supply of wheat has fluctuated widely—from a high of 8.2
million tons in 195V55 to a low of 7-3 million tons in 1961/62. The largest
share of the available supply of wheat in the United Kingdom is still consumed
as human food (70 percent in 1966/67) , although the consumption of wheat for
food has been declining. The use of wheat for livestock feed dixring this period
varied from 20.^4- to 33*8 percent of the total supply, depending on the size and
quality of the harvest. In I965/66, for example, when the poor quality of the
harvest rendered a large portion of domestic wheat production \insuitable for
anything but livestock feed, the amount of wheat used for livestock feed in-
creased 20 percent.

Trade

The United Kingdom is an important importer of grain. However, since
1961/62, imports have been declining. During the period l^Gk/G^-l^ob/G'J, the
average level of imports declined to 8.5 million tons, compared with an average
of 9-5 million tons during 1958/59-196o/6l. Wheat normally constitutes at least

8/ Great Britain consists of England, Scotland, and Wales. Northern Ire-
land is not included.
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50 percent of U.K. grain imports. It is followed in importance by corn, millet
and sorghiom, and barley.

Projections

Jones et al., Oxford University, recently completed a supply and demand
study of the United Kingdom ( ll ) . This study contains projections to I97O
(and 1975 and I980) for grains as well as a number of other agricultural prod-
ucts. The projections for 1970 assumed a continuation of current agricultural
policies, with some decline in the level of Government supports. The base per-
iod of the study is I959-63

.

The United Kingdom's National Plan places grain output in 1970 at I6.3 mil-
lion tons, net of seed. Jones forecasts 1970 production of wheat, barley, and
oats at 13-7 million tons (compared with a yearly average of 9.

it- million tons in
1959-63) . The total grain area in I97O is projected by Jones to increase only
moderately from 1966, but grain yields are projected to increase I.5 percent an-
nually until 1970.

Utilization of grain for feed is projected by Jones to increase from 10.

9

million tons annually in 1959-^3 to around ik million tons in I97O. Food and
industrial uses are also expected to increase but the major absolute increase
will be for feed.

With regard to grain import requirements, the study concludes: "....It is
difficult to see any rise in the requirement for grains; even though the demand
for maize is (projected to be) up by 1970 in view of specific uses in poultry
feed and industry, it may be displaced by still higher supplies of domestic
grain for feed purposes."

A report issued by the Economic Development Committee for Agriculture,
established to study the possible import-saving role of agriculture, proposed
a large increase in grain production- -about 3*5 million tons--between 1967/68
and 1972/73 (15) • The Minister of Agriculture modified the EDO goals, indi-
cating that because the additional land required would involve movement into
less fertile areas and because of uncertainty of such factors as weather, actu-
al production will probably fall far short of the EDO proposals. Despite the
Minister's modification, a large increase in grain production still can be ex-
pected.

Spain

Spain aims at self-sufficiency in grains and is imple-
menting policies to reduce wheat surpluses and to increase
production of coarse grains, mainly through a shift in grain
area from wheat to barley. About 10 percent of the grain
area is under irrigation where fertilization rates may be
significantly increased. Expansion of livestock and poultry
raising in recent years has sharply increased feed require-
ments; coarse grain imports nearly quadrupled between 196O-62
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and 1965-67- Further increases in coarse grain use are ex-
pected to be more than met by production increases so that im-
ports of coarse grains by 1970/71 will be below the level of
imports (2A million tons) in 1967/68-I968/69. Imports of
coarse grains in 1970/7^ a-^e expected to be nearly all in corn
and sorghum^ since Spain is expected to be self-sufficient in
barley.

Past Trends in Production

During I965-67, aggregate grain production in Spain averaged 9-2 million
tons, compared with 7>8 million tons a decade earlier. In I968, total grain
production rose to 11.6 million tons, about I.3 million tons more than in 1967-

Coarse grain production during I965-67 averaged slightly over k.l million
tons--20 percent above a decade earlier. Preliminary data for 1968 shows coarse

grain production slightly exceeding 6 million tons, including 3-7 million tons

in barley and I.5 million tons in corn.

About 7-0 million hectares annually vere planted to grains during 1965-67.

In 1968, total grain area was up to 7-^ million hectares. Coarse grain area in
1968 totaled 3-5 million hectares, nearly one-fourth above the average in I965-67
but only I3 percent higher than in 1955-57- Slightly more than one-tenth of

total grain area was irrigated in I965-67- -about one-half in wheat and more than
one-third in corn.

There were significant increases in grain yields between 1955-57 and I965-67
as a result of expansion of irrigated area, improved farming practices, and use
of better quality seed. However, the sharp rises in grain yields in both I967
and 1968 are attributed primarily to very favorable weather.

Factors Affecting Production

Spain has become a surplus producer of wheat and is aiming at self-suffi-
ciency in coarse grains to reduce import requirements. In the past 3 years,
there has been increased emphasis on production of coarse grains and on reduc-
tion of wheat surpluses. The Government uses price support programs, programs
of financial assistance, market arrangements between producers and processors,
and other programs to encourage production of grains

.

Most coarse grains are still largely sown and harvested by hand. Wheat,
although usually hand sown, has been mechanically harvested for many years (the

emphasis given to wheat production until I965 promoted harvest mechanization)

.

Greater use of fertilizer on nonirrigated land, which produces most of the na-
tion's grains, is limited because of possible damage to crops in years of drought.
However, some grain is grown on irrigated land where rates of fertilization may
be significantly increased. A high degree of fragmentation of farms in the ma-
jor corn-producing areas of the north will handicap output expansion of this
grain

.
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utilization

Total utilization of coarse grains increased from an average of 3-5 mil-
lion tons a year in 1955-57 to 7-1 million tons a year in 1965-67—6.0 million
tons of which were used for feed. Expansion of livestock (particularly hogs)
and poultry raising has sharply increased feed requirements.

Trade

Imports of coarse grains during 1965-67 averaged slightly more than 3.0
million tons per year, nearly a fourfold increase over the average in 196O-62.
Com is the principal feed grain import. The United States has been Spain's
major supplier of coarse grains. Spain has shifted from a net wheat importer
in the early 1960's to a net exporter in recent years.

Projections

Total grain production in 1970 is estimated at 11. 5 million tons, including
almost 6.7 million tons in coarse grains. This represents nearly a 1-million-
ton increase in coarse grains and a 1-raillion-ton decrease in wheat production
from the 1968 levels

.

Because of expected increases in the production of pork and poultry meat,
feed utilization of coarse grains in 1970 is estimated at 7-3 million tons--
more than 1 million tons over the 1965-67 average and about 700,000 tons more
than in I968. Direct cons'umption of wheat will continue to decline as per capita
income rises. The use of wheat for feed in 1970 is not likely to exceed 500,000
tons as a result of expected cuts in surplus wheat production.

Spain's imports of coarse grains in 1970/71 are expected to total around 2

million tons, nearly all in com.

Denmark

Denmark adjusted its agricultural policies in 1967^ re-

inforcing factors causing a shift from bread grains to feed
grains, particularly barley. Barley area has expanded rapidly.

Yields of all major grains are among the highest in Western
Europe . The feeding of coarse grains to livestock has in-

creased 50 percent over the past decade, and barley now con-

stitutes about 70 percent of total feed grain consumption.
Barley imports are expected to cease by I970/7I; while corn
imports are expected to decline slightly.
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Past Trends in Production

Short- and long-run forecasts indicate increasing self-sufficiency in Den-
mark in grains. This is already an accomplished fact for wheat, and nearly so
for rye and "barley.

Barley dominates grain production, accounting for over "JO percent of total
output. Production of barley was over k-.2 million tons in 196^'-67, rising frcxa

about 2.k million in 1955-5T> or by nearly 80 percent. Rye production reached
a peak in I961 and has declined since, due partly to declining demand for rye.

Wheat production increased sharply in the 1960's but has declined in recent
years to a stabilized level which should cover domestic consumption.

A major development has been the shift out of wheat, rye, and mixed grains
into barley. Area sown to barley fluctuated between 600,000 and 7^0,000 hec-
tares in the late 1950 's, and rose to over 1 million hectares in recent years.
Wheat and rye area increased until the early 1960's but declined in the past
few years

.

Although increased production has been due chiefly to larger acreage,
yields of all the major grains increased to levels among the highest in Western
Europe. Rye yields increased by 20 percent, while oats, wheat, and barley in-
creased by 13^ 11^ and k percent, respectively (1955-57 to I965-67 comparisons).

Factors Affecting Production

Previously independent from Government intervention, the Danish grain pro-
ducer has required increased subsidization since 1958- However, in recent years
guaranteed supports to bread grain producers have been discontinued, and now
bread grains are supported by minimum import prices and variable levies, as is

the case with feed grains. This affords less support to bread grain producers
and reinforces a shift from bread grains to feed grains (particularly barley)

.

The effect of mildew on yields of barley has been reduced by using resis-
tant varieties, such as Emir and Lofa. The small plantings of winter barley
have been discontinued to control the spreading of mildew diseases from the
winter to the spring crop

.

Utilization

Denmark's use- of coarse grains for feed increased from over 3 million tons
in 1955/56 to more than 5 million tons in 1966/67--a gain of over 50 percent.
There has been increased use of nongrain feeds, reducing the likelihood of any
significant increase in demand for feed grains in the near future. Increased
consumption of oilcake and other protein supplements, including domestically
produced horse beans, has reduced the demand for imported feed grains.

Consumption of barley represents about one-fourth of all feeds consumed,
and about 70 percent of total feed grain cons\imption. The importance of barley
in the livestock economy will increase; however, barley imports should phase out
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by 1970. The share of wheat and rye used for feed has not changed significantly,
averaging aroimd 38 percent of available bread grain supply. Per capita con-
s-umption of wheat and rye for food is likely to continue to decline slowly fol-
lowing the pattern of decreasing bread consiomption throughout most of Western
Europe

.

Trade

Grain trade is decreasing. Barley imports trended upwards from 1955 to
the early 1960's, but declined in recent years. This trend will continue as
self-sufficiency in barley is approached. Wheat and rye imports declined to
low levels by 1966/67- In the mid-1950's, wheat imports averaged over 200,000
tons, and rye over 100,000 tons.

Corn imports increased sharply from 28,000 tons in 1955/56 to 218,000 tons
in 1966/67. However, com imports are expected to decline slightly from current
levels

.

Projections

Consumption of feed grains, primarily barley, is expected to show further
increases by 1970/71- On the other hand, use of wheat and rye for feed will
likely show a rather sharp decline as production of these grains drops. Total
production of all feed grains, however, will increase faster than cons\m.ption,
causing net feed grain imports by I970/7I to fall below the O.k million tons im-
ported in 1965/66-1966/67.

The increase in total grain requirements will largely be due to a moderate
rise in hog n\:imbers. However, most of the feed requirements for hogs will be
met by domestically produced barley and dairy byproducts. Poultry and egg pro-
duction should continue to decline and feed requirements for this sector will
decrease. The number of milk cows is also expected to show some decline, due
to low export prices for butter, relatively unfavorable prospects for cheese ex-
ports, and reduced domestic whole milk consumption. Although beef and veal pro-
duction is likely to increase, herd numbers are not expected to show any signif-
icant change unless the Government develops a more favorable policy towards beef
production.

Japan

Unlike other major grain importing countries, Japan shows a
downward trend in coarse grain production. Production declined
by half between 1955-57 and 1965-67- Concurrently, utilization
increased because of expanded feed and industrial requirements

.

Imports of coarse grains during the past decade have more than
quadrupled and are expected to continue rising through I970/7I-
Japan will continue as an important market for U-S. feed grains.
However, the Japanese Government is developing alternative sources
of feed grain supplies through programs of technical assistance
and capital investment. Corn production potentials in Indonesia
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and Cambodia are being investigated and plans are being made and
programs implemented for promoting production of com and sorghum
in Thailand; Tanzania, Australia, and Brazil.

Past Trends in Production

Coarse grain production in Japan decreased from 2-7 million tons in 1955-57
to l.k million tons in I965-67, a decline of 50 percent. Two-thirds of the grain
produced in 1955-57 (excluding rice) were coarse grains, but by 1965-67 this pro-
portion had declined to 55 percent and consisted primarily of barley. During the
same period, coarse grain area declined by three-fifths, compared with a one-
third decline for wheat. Yields of most grains have increased from 12 to 18 per-
cent since 1955-57- Corn, with a 37-percent increase, is an exception.

Factors Affecting Production

Most of the grain produced in Japan is sold directly to the Government at
established parity prices. This is part of the Government's program of support-
ing, guiding, and protecting agriculture. The attempt to expand livestock pro-
duction has implications for coarse grains but the impact will be greater on
grain imports than on indigenous grain production.

Application of fertilizer (pure plant nutrients) in Japan has expanded at
a rapid rate. Between 1950 and 19o5^ the use of nitrogen increased by two-
thirds, phosphate doubled, and potash increased more than fivefold. Farm mech-
anization, also on the increase in Japan, is helping to cut labor requirements,
expedite harvesting, and intensify land utilization.

Utilization

The most dramatic change in barley utilization since 1955/5^ is the sharp
decline in its use as food--from 2-5 million tons in 1955/56 to one-fourth this
amount in 1967/68. However, increased amounts of barley are being used for feed
and manufacturing.

Com is the major feed grain used in Japan, increasing from 1.6 million
tons in I960/61 to 3-5 million tons in 1967/68. Grain sorghum is Japan's sec-

ond most important feed grain with consumption estimated at 2-5 million tons in

1967/68. Both com and grain sorghiims are important ingredients in Japan's ex-
panding mixed feed industry. Only 2-3 percent of Japan's wheat supply now moves
into feed use, compared with I5 percent in 1962/63.

Feed use of grains increased about kO percent between 1963/6^4- and I966/67.
Hogs and chickens, the two major grain-consuming classes of livestock, have been
increasing rapidly in Japan as higher income levels have led to more d-"--".'^ "^ ''"v

pork and poultry.
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Trade

Japan's grain imports have risen rapidly, going from 3.8 million tons in
1956/57 to 12.0 million in I966/67. Coarse grains account for nearly four-
fifths of the increase.

The Japanese Government is developing alternative sources of feed grain im-
ports through programs of technical assistance and capital investment. Com
production potentials in Indonesia and Cambodia are being investigated and plans
are being made for promoting corn and sorghiim production in Thailand, Tanzania,
Australia, and Brazil. The Japanese Government views these developments as es-
sential to the guaranteeing of adequate supplies of feed grains at relatively
low prices.

The U.S. share of Japan's major coarse grain imports varies substantially
from year to year, depending on the size of the feed grain harvest in other ex-
porting countries and on how competitive the U.S. price is compared with other
suppliers. The U.S. percentages in I967 and in 1966 (shown in parentheses)
were as follows: barley, 23, (59); corn, ii-O (62); millet and sorghum, 86 (89).

Projections

Total coarse grain production, based on recent trends in areas and yields,
is estimated to fall below a million tons by 1970 (output was 2.7 million tons
in 1955-57 and l.k- million tons in I965-67)

.

Rising consumer incomes and a continuing expansion in the demand for meat
and other livestock products are expected to push Japan's coarse grain consump-
tion to around 12 million tons by 1970/71'

The most probable level of Japan's coarse grain imports in I970/71 is
placed at 11 million tons. However, the price relationship between coarse
grains and other concentrated feedstuffs will influence the level of coarse
grain imports.

Argentina

Coarse grain production increased over 60 percent be-
tween 1955-57 and 1965-67. More land is being planted to corn
and grain sorghum and less to barley and oats. The Govern-
ment is encouraging investment in agriculture and pursuing
policies designed to encourage exports. Argentina is expected
to remain a strong competitor in the world market for grains
and to further expand corn exports by 1970/71^ despite rising
domestic feed requirements in hog and poultry production.
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Past Trends In Production

Argentina's coarse grain production averaged 9*7 million tons in I965-67,
or an increase of nearly 60 percent from the 1955-57 average. Due to a relative-
ly large expansion in com and grain sorghum

^
production of coarse grains as a

share of total grain production increased between 1955-57 and 1965-67.

Coarse grain area increased 9 percent from 1955-57 to 1965-67. In the last
decade, com and grain sorghijun acreages have expanded with land being shifted
away from the production of barley, oats, and rye. Argentine corn yields dropped
sharply after World War II, but with the aid of hybrid seed, yields have in-

creased over 37 percent between the periods 1955-57 and I965-67, resulting in a
level exceeding that of the World War II years. Relatively high yields have
made grain sorghums strongly competitive with other crops for land use

.

Factors Affecting Production

The greatest encouragement to new investment in agriculture has come in-
directly from the considerable success of the Government's stabilization program.
Some boost to investment was also provided when the peso was devalued by kO per-
cent in March 1967. Government discouragement of inefficient sugarcane produc-
tion may result in a portion of this land being shifted to grain production.

Crop yields in Argentina are uniformly low, compared with those of competing
countries, because fertilizer application is not a regular practice due to easy
early successes with fertile soil. Fertilizers can be used effectively on many
soils but research is needed to determine optimum levels.

Trade

Argentina is a strong competitor in the world feed grain market. During
the past decade, it has been the supplier for about one-sixth of the volume of
corn exports and about I3 percent of the export trade for millet and sorghiam.

Argentina's exports fluctuate considerably from year to year, however.

Projections

Argentina has great iinused capacity for increasing production of many ag-
ricultural products . The quantity of grain that can be absorbed in world trade
thus will be a determining factor in how much Argentina produces in future years,

Coarse grain production may total 12 to 12.5 million tons in 1970^ compared with
the 1965-67 average of 9-5 million tons. Production increases for com and
grain sorghumi should offset possible reductions in rye, barley, and oats pro-
duction. For a large expansion in coarse grain production, Argentina would need
new varieties, more mechanization, and wider use of fertilizer as well as lower
cost fertilizer.

With more grain being used in hog rations and to expand the poultry indus-
try, domestic demand for feed grains should continue strong through 1970/71-
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By 1970; exports are likely to expand for wheat, corn, and sorghums, compared
with the 1956-61 level. Producer prices in Argentina are likely to remain high-
ly competitive with those in other corn-exporting countries.

Brazil

During the past decade, overall production of coarse grains
has increased while wheat production has fallen sharply. Corn
plantings, the bulk of the coarse grain area, have increased
rapidly in recent years . Higher support prices for corn have
also promoted use of improved seed and more fertilizers and in-
secticides. However, expansion of corn into less favorable ar-
eas has dampened yield increases. Exports accounted for only
1 percent of the corn produced in 1950-64- -mainly flint-type
com exported to Italy- -but the Government expects to improve
its future export position by emphasizing output of soft hybrid
varieties

.

Past Trends in Production

Output of all coarse grains changed in Brazil between 1955-57 and 1965-67
as follows, in percentages: rye, -15j barley, -6; oats, 53^ and corn, 60. Pro-
duction of the first three grains, however, is still relatively unimportant.
Wheat production has fallen sharply from the record level in 1956 when high
prices offered much incentive to producers

.

Area seeded to corn, which accoiints for the bulk of the coarse grain acre-
age, has increased rapidly in recent years, climbing from 5-9 million hectares
in 1955-57 to Q.k million hectares in 1965-67. Average corn yields have not
increased nearly as much as acreage due to the extension of production into less
favorable areas. Average wheat yield in I965-67 changed little from the 1955-57
average

.

Factors Affecting Production

Early in 1964- , the Government established a system of higher support prices
providing incentives for producers to expand output of corn. The higher support
price has been effective in promoting larger corn crops.

Since 1950, greater emphasis has been placed on inputs of improved seeds,

fertilizer, and insecticides. Extension of corn production into less productive
areas has tended to offset increased use of hybrid varieties for yield improve-
ment s

.

Due to ecological and disease problems with wheat, future expansion of

grain production probably will be in rice, corn, or sorghum.
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utilization

Little information is available on grain utilization in Brazil. The rather
rapid expansion in hog and broiler production has undoubtedly increased feed
grain requirements, and total consumption has increased. However, there is evi-
dence of a negative income elasticity for direct consumption of corn, indicating
a probable decline in consumption of corn for food (19^ P- 50)-

Trade

Brazil's coarse grain trade has been comparatively insignificant; only
around 1 percent of the corn output was exported in 1950-6^^ mainly flint-type
com to Italy. During I965-67, however, corn exports increased substantially,
averaging almost 5 percent of production.

Projections

Higher corn yields are expected with wider use of hybrid seed. Improved
market facilities may lead to some improvement in corn exports. In 1968/69^
for example, corn exports are expected to be about 1.1 million tons, compared
with about 0.6 million tons during each of the years I965-67. Exports in 1970/?^
may also total about 1.0 million tons. This, together with rising domestic de-
mand, could lead to a 13-million-ton crop in 1970- The Government is emphasizing
output of the soft hybrid varieties.

Mexico

Since 196^/65, Mexico has become a net exporter of coarse
grains rather than a net importer, as it has been traditionally.
Corn is by far the leading grain produced in Mexico, but sor-
ghum has also become important since its introduction in the
early 1950's. Coarse grain production will continue to increase
through 1970/71^ but expansion in domestic demand for feed and
industrial uses can be expected to dampen any further expansion
in net coarse grain exports.

Past Trends in Production

Production of coarse grains has expanded rapidly in Mexico in recent years--
from ^.8 million tons in 1955-57 to 9-6 million in I965-67—with corn accounting
for most of the increase. Corn is by far the leading grain (72 percent of all
grains produced in I965-67) . Grain sorghiom has become important in Mexico only
since its introduction in the early 1950's, while corn is a traditional staple
that is grown in all parts of the country.
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Com area cliiubed over one-third from 1955-57 to I965-67, in contrast to
decreases for both barley and oats. During the same period, average corn yield
improved 37 percent, oats 12 percent, and barley 23 percent.

Factors Affecting Production

Mexican agricultural policies are directed toward increasing self-suffi-
ciency in the basic crops; they feature price and marketing assistance, and
stiff barriers against agricultural imports. Increased irrigation, associated
with greater use of fertilizer and hybrid seed, has brought about higher yields

Utilization

Although per capita consumption of corn will probably decline, there is
expected to be an expansion in aggregate direct cons\jmption for cereals and in
their consum.ption for livestock feeding and industrial use.

Trade

Mexico's imports of oats and barley are relatively small, fluctuate widely,
and show no trend during the past decade . Sorghiom production has increased rap-
idly and Mexico now exports small quantities . Mexico has achieved its goal of
self-sufficiency in corn production and exports its surpluses. However, present
Mexican policy is not designed to encourage grain production for export.

Projections

Production of coarse grains is expected to increase in Mexico and may reach
11 million tons by 1970- Only about one-tenth of the harvested area for corn is
irrigated. There may be a small further increase in the corn planted on iinirri-

gated areas, which may slow down yield increases.

Mexico's 5-year development plan for 1966-7O states that any siirplus of
wheat is to be used to stabilize prices and supplies and is not for export.
Barley and oats are likely to continue to be imported by Mexico with demand
growing faster than domestic production. Com will continue to be in a surplus
position in 1970 and the volume of its exports will exceed imports of other
coarse grains. Some exports of sorghum are also likely.

Canada

Despite lower area, Canadian coarse grain production has
increased in the 196O' s . This is due largely to increasing
yields. Although Canada remains a net exporter of coarse grains,
increased consumption at home and greater competition abroad have
resulted in a lower level of exports than a decade earlier. Some
expansion of coarse grain area and production by I970/7I is like-
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ly to meet the expanded domestic demand and to maintain Canada's
export market

.

Past Trends in Production

Canadian coarse grain production averaged l4.5 million tons in the I965-67
period for a 7-percent increase over the 1955-57 average. Production changes
for the individual grains between 1955-57 and I965-67 show increases of 53 per-
cent for rye^ h percent for barley^ 125 percent for corn, and 20 percent for
mixed grains; oats production was down I3 percent.

Planted coarse grain area dropped from 9'1 million hectares per year in

1955-57 "to 7' 5 million in 1965-67;, an l8-percent decrease. Despite lower area,
Canadian coarse grain production has not decreased. This is due to the general
rise in yields caused by increased levels of inputs and improved varieties.
Barley yields were up k2 percent, com yields over ^1 percent, oat yields I6

percent, and rye yields about 27 percent.

Factors Affecting Production

The Canadian Wheat Board, assisted by the Board of Grain Commissioners and
by the private grain trade, operates a monopoly for commercial marketing, in-

cluding exports on behalf of grain producers (wheat, barley, and oats) in the
Prairie Provinces. In addition to pricing activities, the Board buys, stores,
and sells, or otherwise disposes of, grains under pooling arrangements for var-
ious grades of each crop. It has the power to establish delivery quotas, based
upon permit books issued to each producer or producer group, to promote orderly
production and marketing

.

Improved cultural practices, new varieties of grains, and increased use of
fertilizer and machinery have contributed to the higher production in recent
years. Total fertilizer sales for consumption rose by over 79 percent in Canada
between I961/62 and 1965/66. The development and use of short-season com var-
ieties and expanding area, largely in Ontario Province, have resulted in rapid
increases in corn grain production. This expansion in com production is ex-
pected to continue for the near future

.

Utilization and Trade

Coarse grain consumption in Canada during the late 1950 's remained about
constant with a declining trend on a per capita basis. In the mid-1960 's, con-
sumption increased; in per capita terms, the declining trend was halted and even
moved upward slightly. Increased production of livestock and poultry accounted
for the larger consumption. However, future increases in livestock and poultry
production are expected to be smaller than in recent years.
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Coarse grains have "been increasing in relative importance to wheat for
livestock feed. Barley and oats are the major coarse grains fed, "but corn is
increasing in importance. Canadian exports of "barley and oats have generally
trended downward, while corn imports have leveled off around 500,000 tons.

Projections

Total Canadian coarse grain production is estimated to be about l6 million
tons in 1970- Rates of feeding are expected to be maintained at high levels in
response to rising consumer demand for meat. Exports of barley and oats will
continue. Canada will need to import some corn despite its successful efforts
to increase production of this crop.

Australia

Australia is currently dependent on agricultural exports for
about 70 percent of its foreign exchange earnings . Government
policies are oriented toward expanding agricultural exports.
Coarse grain production increased ^+8 percent between 1955-57 and
1965-67, compared with a 135-percent increase for wheat. Of par-
ticular interest in Australia is the development of new land ar-
eas with foreign capital. Production of sorghum for shipment to
Japan is a major objective in this venture. Some newly developed
areas in Australia are already being planted to sorghums, and
small shipments have been made to Japan. The potential for de-
velopment of sorghum crops in the southern part of Western Aus-
tralia alone has been estimated at 810,000 hectares.

Past Trends in Production

Coarse grain production increased from I.9 million tons in 1955-57 "to 2.7
million tons in 1965-67--an increase of ^0 percent. The comparable increase
for wheat was 135 percent. As a consequence, the proportion of coarse grains to
total grains dropped from one-third in 1955-57 to one-fourth in 1965-67.

Australia's coarse grain area increased by one-fourth between 1955-57 and

1965-67, while the wheat area more than doubled. Yields of most grains have in-

creased substantially due to increased use of fertilizer and improved varieties.

Factors Affecting Production

Australia is currently dependent on agricultural exports for about 70 per-
cent of foreign exchange earnings (2) . The Government has emphasized the ex-

pansion of agriculture to assure food and raw materials for export markets as

well as for meeting domestic needs. No production controls c\irrently are placed
on wheat and coarse grains (rice acreage is controlled) , so that growers have a
free choice in deciding which grains to produce (k)

.
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Most of the barley produced in Australia is sold through three grower-con-
trolled marketing organizations. The barley is sold in the domestic and export
markets at the best price ^ and total net proceeds are distributed to farmers in
proportion to the quantities and in accordance with the varieties and grades of
the barley they delivered (k)

.

Other policies are being pursued by the Federal Government which have a
direct or indirect impact on grain production. Of particular interest is the
development of new areas with the assistance of private capital from Japan and
the United States. In Queensland, one scheme for land development is scheduled
to add about ^5 million hectares to pasture and crop production by 1977' Ap-
proximately 32,000 irrigated hectares of grain sorghum are planned for New South
Wales and newly developed areas of the Ord Eiver district in Western Australia.
In the Tipperary section of Northern Australia, the area planted to sorghum in
1968/69 (9^700 hectares) was double that of the previous year; U.S. investors in
the development expect to plant over 77^000 hectares in 1972. The potential for
development of sorghum crops in the southern part of Western Australia has been
estimated at 810,000 hectares. About i4-,000 hectares are expected to be planted
in sorghum in the Esperance area of V/estern Australia in I968/69

.

Gruen et al. have characterized Australian agriculture as "...a technically
dynamic agriculture which is steadily using more capital, particularly in the
form of farm machinery and equipment and an increasing volume of non-farm pro-
duced inputs such as fuel, fertilizer and other agricultural chemicals." (8,

p. 159).

A subsidy of $88 per long ton to manufacturers of nitrogen fertilizer went
into effect in I966. As a result, Australia's consumption of nitrogen fertili-
zer increased to an estimated 1^2,000 tons in I967/68 or double the amount used
in 1965/66. The subsidy has led to a sharp rise in the use of nitrogen in many
wheat areas . Farmers using superphosphate have received a transport subsidy of

$6.61 per long ton since I963 ( 3.) • This subsidy was increased to $8.96 per long
ton as of August I968.

Agricultural research funding has increased in recent years and has resulted
in improved varieties of barley. A U . S . -Australian enterprise in New South Wales
is experimenting with high-yielding varieties of grain sorghum and other feed and
forage crops (l, p. 22).

Utilization

The use of grains for feed has shown a general increase . Wheat and oats
are the two most important grains fed to livestock (or poultry), with each grain
accounting for about one-third of total grains fed. The relative importance of
corn and sorghum declined in the mid-1960' s, but indications are that both of
these grains will be emphasized in the early 1970's as export commodities to
Japan. Barley accounts for one-eighth to one-fifth of the grains used as feed
each year. Food use of coarse grains appears to have stabilized in excess of
180,000 tons annually, with per capita declines being offset by population in-
creases. Other uses—seed and industrial—are continuing to grow due to the
expansion of grain area and increased demand for barley for malting.
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Trade

Australia's exports of coarse grains show substantial year-to-year vari-
ations depending on the level of supplies (production plus beginning stocks)
and on export markets. During I959/6O-I966/67, shipments ranged from a high of
1.1 million tons in I960/61 to less than half that amoxmt in I965/66. Austra-
lia's most important and most stable export market during this period was West-
ern Europe, which accounted for 50 to 88 percent of annual shipments. However,
the importance of Japan as an export market for coarse grains is increasing,
particularly for sorghum. Communist Asia, an important outlet during most of
the early 1960's, is no longer a market for Australian coarse grain exports.

Australia's major coarse grain exports are barley and oats, but the level
of export of barley has generally declined in recent years. Com exports are
minor. Sorghum exports show substantial year-to-year variation; in 1967/68,
exports were at a record high.

During 1959/6O-I966/67, exports of coarse grains averaged 30 percent of
total domestic production. In the early part of this period, over two-fifths
of the coarse grains were exported, compared with one-fifth in the latter years.

Projections

Gruen et al. have developed "most likely" estimates for 1970 production,
consiamption, and exports of wheat, barley, and oats—the three major grains
currently produced in Australia (8, p. ^05).

These projections show output of wheat, barley, and oats increasing through
1970 (and even through 1975 and I980) . However, nearly all of the increased
output occurring between the base period (average for the years 1958/59-196l/62)
and 1970 (average of I969/7O and 1970/71) will be in wheat. Both larger acreage
and higher yields will contribute to expansion of grain output.

Use of wheat, barley, and oats for all categories of consumption— seed,

food, and feed—is expected to increase from the base period to 1970 (although
use of wheat for feed is expected to decline between I965 and 1970) • Increased
domestic consumption of pork and poultry will expand feed grain use. Major ex-
ports of either pork or poultry in 1970 are considered imlikely.

Exports of barley and oats in 1970 are expected to be below those of the
base period, since consumption of both grains is forecast to increase at a faster
pace than production. Also, the base period used in the study coincided with
peak exports of barley to Japan. These exports dropped sharply in later years
as incomes and standards of living increased and Japanese food cons-umption pat-
terns shifted from barley to rice and wheat. Exports of wheat will likely show
a substantial rise above the base period level.

Projections by Gruen et al. do not provide an adequate assessment of near-
term or future developments for sorghum. While sorgh\am exports will continue to
expand through 1970, major production and export increases are likely to occur
later.
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Thailand

Corn is the major coarse grain export of Thailand and Gov-
ernment policies are directed toward expanding production to
further increase foreign exchange earnings . The Thai Govern-
ment is encouraging increased grain fertilization, use of new
grain varieties, and improved cultural practices. Coarse grain
production in Thailand is expected to continue increasing to
1970/71- Although the National Plan calls for a strong commer-
cial livestock industry, most of the corn and sorghiom production
will continue to be exported through I970/7I or longer.

Trends in Production

Thai production of feed grains centers on corn, although some sorgh\am is

produced and exported. Corn production rose from an annual average in 1953-55
of 60,000 tons to 1,200,000 tons in I967. This increase is due to (l) expansion
of planted area from 52,000 hectares in 1953-55 to 6o8,000 hectares in I967, and
(2) increase in yields from 1,15^ kilograms per hectare in 1953-55 to 1,97^ kilo-
grams per hectare in I967.

Factors Affecting Production

The Thai Government's corn policy is aimed at further increases in pro-
duction through encouraging fertilization, use of new grain varieties, and im-
proved cultural practices. Agricultural extension services, credit, and corn
price supports are provided. A further policy goal is diversification of export
markets and increased domestic use of corn to stahilize the market.

American and Japanese export firms have been making heavy investments in
Thai com, ranging from drying and storage facilities in Bangkok to market in-
formation and even extension services in the upland areas.

Trade

Government success at diversifying markets is mixed. The share of exports
going to Japan has decreased from 80 percent in 1958 to 60 percent in 19o'J , with
Hong Kong, Singapore, Taiwan, and Malaysia taking most of the rest. On the other
hand, domestic demand has remained low and exports rose from 77 percent of pro-
duction in 1953-55 to 98 percent of production in 1966.

Projections

Thailand's Second National Economics and Development Plan (19d7-1971) puts
forward a production target of I.5 million tons for corn and 300,000 tons for
sorghum. The Plan also is committed to the promotion of a strong commercial
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livestock Industry. The latter will take some time to develop, and most of the
com and sorgh\am production will continue to "be available for export during the
next decade

.

Republic of South Africa

South Africa's major coarse grain export is corn, and Gov-
ernment policies are directed toward a further expansion of ex-
ports in 1970/71- The Government is extensively involved in
marketing and distribution. Substantial increases in agricul-
tural output in the Republic of South Africa during the postwar
period can be partly attributed to the degree of price stability
inaugurated by the marketing boards.

Past Trends in Production

Corn is the primary grain grown in the Republic of South Africa, accounting
for over 90 percent of coarse grain output. Production of corn varies signifi-
cantly from year to year, due to the extreme weather variability, but there is a
substantial upward trend in both area and yield. The dramatic increase in corn
production in 1966/67--with output in excess of 9 million tons--was due largely
to extremely favorable weather. Production in both 1965/66 and in 1967/68 was
around 5 million tons. Sorghum production had increased to over 800,000 tons in

1966/67, but also dropped abruptly in 1967/68 to only one-fourth this amo\int.

As with corn, however, there is an uptrend in the area and yield of sorghiom.

Factors Affecting Production

The Government of South Africa is extensively involved in the marketing
and distribution of agricultural products. The substantial increase in agri-
cultural output achieved during the postwar period can be attributed, at least
in part, to the degree of price stability inaugurated by the marketing boards.
Exported corn is sometimes sold at a loss by the Government. This is motivated
by (1) a desire to maintain a relatively high level of corn production to assure
self-sufficiency, (2) the political influence of corn producers, and (3) a de-
sire to use corn sales as a source of foreign earnings

.

Trade

Exports of feed grains include some sorghum and negligible amoimts of oats.

The main export, however, is corn. During 1951/52-1955/56, annual corn exports
of the Republic of South Africa averaged 365^000 tons. Peak exports of 2.^ mil-
lion tons occurred in I963/6U, followed by an annual average of only 390^000
tons in I96V65-I966/67 (table 7) .
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Projections

A study done under contract to the Economic Research Service, USDA, esti-
mates that corn exports of the Republic of South Africa will approximate 3 mil-
lion tons in 1970 and 3-5 million tons by 1975 (i2) • Production is projected
at 7 '8 million tons in 1970 and at 9-^ million in 1975- Domestic demand is put
at 4.8 and 5 '9 million tons in 1970 and 1975^ respectively. The study assi;imes

the continuation of existing Government policies and the expansion of the mar-
keting and handling capacity for grains

.

Eastern Europe _2/

Coarse grain area for the whole of Eastern Europe has de-
clined since 1950, but increased use of fertilizer and more
mechanization has pushed output to higher levels in Poland,
Bulgaria, Romania, and Yugoslavia. Increased production of
meat and milk has sharply expanded feed grain requirements
throughout Eastern Europe. However, net imports of coarse
grains by Eastern Europe in 1970/71 are projected to be short
of 1.5 million tons, about equal to net imports in I96I-65
(but substantially above the 0.2 million tons of net exports
calculated for I965/66-I967/68)

.

Past Trends in Production

Coarse grain production in Eastern Europe averaged 33-2 million tons during
1951-55^ 39-1 million tons during 1956-6O, and J4-O.6 million tons during I96I-

65. 10/ Production peaked at k'J .2 million tons in I966, declining to 43-5 mil-
lion tons in I968. The decline in production was primarily a function of weather,

Total grain production (excluding rice) during the same periods averaged
47'4^ 54-7; and 59 million tons, respectively, peaking at 7^-8 million tons in
1967- The share of coarse grains in total production fell over the period from
almost 70 percent to just above 63 percent.

Factors Affecting Production

Major \mderlying factors affecting coarse grain production, as well as the
output of other crops and livestock products in Eastern Europe since I95O, were
collectivization and the various policies associated with the implementation of
collectivization in the different countries of the region.

9/ Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, and
Yugoslavia.

10/ All grains except wheat and rice.
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The factors which can be directly related to coarse grain production are
changes in area and other inputs. Between I95O and I968, the area sown to coarse
grains in Eastern Europe declined from about 23 million hectares to slightly more
than 20 million hectares. Area sown declined in the early 1950's, rose to 2k
million hectares in 1957, and then declined after that. On the other hand, use
of fertilizer in agriculture in Eastern Europe quintupled between I95O and I967--
from 1.2 to 6 million tons of plant nutrients. In the period from I959 to 1962,
there was a slowdown in the rate of growth of fertilizer use, coinciding with
the last major drive for collectivization. However, fertilizer use commenced to
increase rapidly again in 1963. Between I962 and I965, application of plant nu-
trients per hectare of sown area more than doubled in Bulgaria, Czechoslovakia,
Romania, and Yugoslavia. Increases in East Germany, Poland, and Hungary were
less significant, ranging between 20 and k^ percent.

The increase in tractors and other machinery in agriculture in Eastern Eur-
ope has been relatively rapid since 1950- The rate of increase and the ratio of
tractors to sown area differ considerably among the various countries . With the
exception of Poland, the rate of increase in tractor deliveries to agriculture
was greater during 1956-6O than during 196I-65 . But in all countries except East
Germany and Yugoslavia, the rate of increase in the latter period was still over
50 percent. Sizable increases also took place in I966 and 1967-

Trends by Country

In East Germany , coarse grain production in I961-65 was below the 1951-55
level. Yields, already high in the early fifties, changed little over the 15-

year period, and did not offset the decline in area of roughly ^4-00, 000 hectares.
In Czechoslovakia , yields were below those of East Germany in the early fifties,
but well above those of other countries in the region. Coarse grain yields in-

creased 3 quintals per hectare between 1951-55 said I96I-65, with two-thirds of
the increase taking place in the decade of the fifties. Until I962, the coarse
grain area stayed relatively constant at around 18 million hectares, but dropped
about 200,000 hectares thereafter. This decline in area accoiints for the re-

duced output in Czechoslovakia since 1962 despite increased yields

.

In Poland
,
yields of coarse grains- -primarily rye, barley, and oats--rose

steadily over the 1951-55 to I96I-65 period, about 2 quintals each 5-year period.
The average yield during 1967 and I968 was about 2 quintals per hectare above the
196I-65 average. The coarse grain area remained close to 8 million hectares un-
til 1961, when it began to decline to the present 6.7-6.8 million hectares. Since

1965, output has stabilized at about 12-5 million tons, about 2.5 million tons
above the level prevailing in 1951-55-

During the past decade, coarse grain production in Hungary has been fairly
stable at around 5 million tons. This reflects a decline in area of about ij-00,000

hectares since 1957, with a compensating increase in yields.

The major increases in coarse grain output in Eastern Europe, except for
Poland, have taken place in the three southern countries of Bulgaria, Romania

,

and Yugoslavia . In these countries, production exhibits wide annual fluctuations
because of recurrent summer droughts which affect corn yields, the major feed
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grain. Coarse grain production rose sharply in Bulgaria and Yugoslavia- -from
1^4-. 1 and 12.2 quintals per hectare, respectively, in 1951-55 to 21.2 and 20.1
quintals in 196I-65. Yields were especially high in 1966, exceeding 30 quintals
in Bulgaria and 27 quintals in Yugoslavia. Romania's yield increases were much
less significant, going from 12 to over 17 quintals between 1951-55 and I96I-65.
The peak yield in Romania was 23-3 quintals in I966.

The coarse grain area in Yugoslavia rose from 3-2 to 3-7 million hec-
tares between 1950 and 1957^ before falling to the present 3-3 million hectares.
Coarse grain area declined 300^000 hectares in Bulgaria and between ^4-00, 000 and
500,000 hectares in Romania during the same period. These area declines were
more than offset by higher yields so that coarse grain production between 1951-55
and I96I-65 in these three countries increased by 500,000 tons in Bulgaria (29
percent), I.5 million tons in Romania (28 percent), and 2.5 million tons in Yugo-
slavia (58 percent). The peak output level of I966, however, was 5-8 million
tons above the I96I-65 average.

Utilization

Between 195^ and I966, the total grain-cons\jming animal xinits in Eastern
Europe increased about 11 percent. Coarse grain availabilities per animal unit

—

the supply of all grains except wheat after deducting other uses except feed--
increased during the period, although significant annual fluctuations took place.
Total grain availabilities (including wheat) per animal unit moved upward more
consistently, indicating a greater use of wheat for feed in the northern coun-
tries of the region.

Cattle numbers decreased between 1950 and I965 in Bulgaria and Hungary, re-
mained unchanged in Czechoslovakia and Romania, and increased in East Germany,
Poland, and Yugoslavia. Milk production increased 33 percent in the region and
showed an especially pronounced upturn in Bulgaria and East Germany. Beef and
veal output also rose sharply in all countries except Romania and Czechoslovakia
where slower increases took place

.

Between 1950 and 19^5^ hog numbers increased from 30 to 5I million, sheep
niombers from 33 to ^3 million, and poultry numbers from 66 to 273 million. Dur-
ing that period, egg output increased 100 percent, red meat production almost
doubled, and poultry meat more than doubled.

There has probably been an improvement in feeding efficiency in Eastern
Europe and much of the increased feed supply has gone into increased output
rather than numbers, although the increases in hog and poultry numbers have been
substantial . Both output and ni:imbers have generally been determined by annual
domestic feed availabilities.

Trade

Total grain imports by Eastern Europe increased from k .6 million tons In

1951-55 "bo 7.1 million tons in I950-6O and to 8.6 million tons in I96I-05 .

Coarse grains acco\mted for I.7, 2.1, and 2-9 million tons. Coar-- ----.. i::.uor
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of around 2 million tons were characteristic of the years from 1953 through
i960. But from I961 through 196^4-^ coarse grain imports exceeded 3 million
tons, peaking at 3*6 million tons in 1965- They dropped hack sharply to the
2- to 2. 5 -million-ton range in I965-67. Most grain imports, both food and feed
grains , were taken by the northern countries

.

Exports of 1 to 2 million tons of coarse grains, most of which came from
the southern countries, reduced the level of net coarse grain imports substan-
tially. Net coarse grain imports averaged 1 million tons during 1951-55; about
700,000 tons during I956-6O, and I.3 million tons during 196I-65, peaking at 2-3
million tons in 1965- In 1966 and 196?? coarse grain exports exceeded imports;
in 1968, net coarse grain imports were estimated at around 600,000 tons.

The peak level of total grain and coarse grain imports during I96I-65 ap-
pears to have been a function of declines in area, a slowdown in yield increases,
and a reduction of wheat exports by the USSR to the region. The northern coun-
tries of Eastern Europe substitute coarse grains for wheat in their imports be-
cause both are used as feed. There was also a large decline in their potato
production, a major feed crop, in the northern grain importing countries of the
region during the early sixties . The improvement in grain production in Eastern
Europe after 196^^- and the return of the USSR as a supplier of wheat to the re-

gion brought about a return to the total grain and coarse grain import pattern
of the 1956-60 period.

Projections

Total production of coarse grains in Eastern Europe is projected at just

over k^ million tons in 1970/71- This assumes a continuation of the present
rate of decline in area and a yield slightly above that of I966. This yield
is projected under normal weather conditions because of an assijmed continued
upward movement in inputs and an improved economic situation.

Total coarse grain imports are projected at 2.5 million tons and exports

at 1.1 to 1.2 million tons for 1970/7I. Gross imports would be 500,000 tons

lower than the I96I-65 average, but exports are projected to decline about
J+00,000 tons from the export level of that period. Thus, net imports are fore-

cast for 1970/71 at 1.3 to 1.^ million tons, about as much as net imports dur-

ing 1961-65. However, the net trade of Eastern Europe can change substantially

from year to year depending on the influence of weather on corn production in

the Danubian countries.

Yugoslavia is expected to return to the level of coarse grain exports dur-

ing the last half of the fifties- -about 300,000 to ^00,000 tons; Romania is ex-

pected to continue large coarse grain exports, but to reduce these by roughly

200,000 tons; and Bulgaria is expected to have zero net coarse grain trade.

The major importers of coarse grains in I970/71 are expected to be Poland,

Czechoslovakia, and East Germany, in that order. The net imports of coarse

grains by these three countries are expected to be slightly above the I961-65

average, but about 500,000 tons less than the peak I96V65 level. H\mgary is

expected to continue its relatively consistent level of coarse grain imports

.
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USSR

Production of "usable" coarse grains in the USSR increased
from kk to ^9 million tons "between 1953-55 and. I96I-65. Vari-
ation in agricultural policies, with regard to prices and cap-

ital investment in agriculture, alternatively encouraged and
discouraged coarse grain production. Larger livestock niimhers

have expanded feed grain requirements. Consequently, despite
increasing production of coarse grains, exports in l^'JO/'Jl are
projected at 700^000 tons, about equal to the level of exports
since I966.

Past Trends in Production

Precision in the analysis of past trends in yields and production of coarse
grains in the USSR is impaired by that country's practice of reporting such data
in "bunker weight." To approximate "barn yield" and usable production, it is

necessary to eliminate from the reported data excess moisture and foreign matter.
Such adjustments affect both the level of production and the rate of change over
time.

In terms of "bunker weight," total grain production (excluding rice) in-
creased from 89.5 "to 122.8 million tons between 1953-55 and I96I-65, and coarse
grain production increased from k^.6 to 58.2 million tons. The increase in
feed grains was from 26 to 39 million tons. During I966-68, production of all
grains and of coarse grains averaged well above these levels --about 155 million
tons for all grains and about 63 million tons for coarse grains . Feed grains
averaged ^5 million tons.

USDA estimates of usable grain indicate an increase in total grain pro-
duction of from 83 to about 100 million tons between 1953-55 and 196I-65, with
coarse grains increasing from kk to ^9 million tons. Feed grains increased
from 28 to 3^ million tons. Using these estimates, averages for 1966-68 are
about 131 million tons of total grain, including 5^ million tons of coarse grain,
and 38 million tons of feed grains.

Factors Affecting Production

Two factors have been critical in determining the direction and level of
coarse grain production in the USSR: (l) Major changes in sown area have altered
greatly the composition of' coarse grain production; and (2) agricultural policy--
including changes in prices, farm incentives, capital investment, and the avail-
abilities of machinery and fertilizer—has developed in a discontinuous pattern
so that there are distinct periods in which agricultural policy has had a pos-
itive or negative impact upon the output of all crops and livestock products.

The rye area decreased steadily from 23.? to I6 million hectares between
1950 and 1965^ and then dropped sharply to the present level of about 12 mil-
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lion hectares . The relative position of barley and oats area was reversed about
i960. Until then, barley had fluctuated between 8 and 12 million hectares, but
shot up to 21.7 million hectares in I96U. It has subsequently declined to about
19 to 20 million hectares. Area in oats ranged between I3 and I6 million hec-
tares until i960, and then dropped to 5.7 million hectares in 1963. It has
gradually increased to the present area of approximately 8 million hectares.
The corn area was k.Q million hectares in 1950, reached 6.6 million in I956,
fell to 3.3 in 1957^ and then rose again to 7 million hectares in I961. It has
fallen again to its present level of about 3.2 million hectares.

Agricultural policies during 1953-57 greatly improved the level of farm
prices and incentives, the availability of machinery and fertilizer, and the
level of agricultural investment. During the period, yields of all coarse grains
increased, with those of barley and corn exceeding those of rye and oats. Be-
tween 1958 and 1963, a change in agricultural policy produced little improve-
ment in yields. Another change in agricultural policy in late 196^4- stimulated
an increase in yields which is continuing.

Between 1950 and 1965^ corn was the only coarse grain to increase yields
significantly, barley yields improved less rapidly, and only modest improve-
ments occurred in the yields of rye and oats. These yields are reported in
terms of "bunker weight" or estimates of "barn yield."

Utilization

Between 1950 and 1965^ cattle n\ambers in the USSR increased 50 percent,
and cow numbers increased 58 percent. They increased another 11 and 7 percent,
respectively, between I965 and 1967^ "but both declined slightly in 1968. Hog
numbers grew from 22. k to 70 million between 1950 and 1963^ but dropped sharply
to kl million during 1963" They recovered to almost 60 million by I966, but
declined in I966, 1967? and 1968 to the present k-9 million. Sheep numbers grew
from 78 to 138 million between 1950 and the present, while goat and horse num-
bers declined. Both milk and meat production doubled between 1950 and 1965^
egg output tripled, and wool production increased 123 percent. Between I965
and 1968, output of each of these commodities increased another 15 percent.

These increases in numbers and output took place despite the relatively
slow gro'vrth in feed grain production from 1950 to I968 . The only major non-
grain feed source to increase significantly during the period was silage and
other succulent feeds. Roughages and potatoes remained about the same, and
major improvements in pastures do not appear to have taken place. There is

evidence to indicate that wheat and rye became increasingly more important as

livestock feeds after 1958^ and that feeding of wheat increased further after
the exceptionally large crop of 1966.

The absence of exact data on the "barn yield" of grain in the USSR does
not permit a satisfactory analysis of grain utilization or the relationship of
grains fed to livestock output. Soviet "bunker weight" grain figures indicate
a larger absolute level of grain available for feed and a somewhat faster rate
of increase in the grain supply than is the case with USDA estimates. Further
research will be necessary before the problem can be resolved. However, using
either "bunker weight" or estimated figures, even if large quantities of wheat

3^^



and rye are assigned to livestock feed^ the share of grain in the feed supply

is still low. This undoubtedly explains the continued Soviet emphasis upon in-
creasing grain production despite sharp improvements since I966.

Trade

Coarse grain exports by the USSR averaged 1.8 million tons during 1951-55^
dropped about 200,000 tons below that level during I956-6O, and rose about
200,000 tons above it in 196I-65. Coarse grain exports dropped to less than 1

million tons after the 1966 wheat crop made possible the resumption of larger
wheat exports . ll/ The USSR has never been a significant importer of feed or
coarse grains

.

Projections

Soviet output of coarse grains in 1970 is projected at more than 57 million
tons of usable grain, including more than k2 million tons of feed grains. Bar-
ley will remain the major feed grain. The estimated level of feed grain produc-
tion represents an increase of 10 million tons over the I96I-65 average, but only
k million tons above the I966-68 level. Total coarse grain production, however,
would be up only 8 million tons over the 196I-65 average, and 3 million tons

above the I966-68 average because of the declining trend in rye production.

Despite a projected decline in total coarse grain area, feed grain produc-
tion should remain relatively stable. The production increase will be due es-
sentially to yield increases. Greater fertilizer inputs probably will be al-
located to feed grains. Total fertilizer use per hectare of arable land amounted
to about 35 kilograms of nutrients in I967, compared with 12.2 kilograms in 1960.
Other aspects of improved management also should help boost feed grain yields.

Net exports by the USSR of more than 700^000 tons of coarse grains are pro-
jected for 1970/71- About one-half of this amount is expected to be feed grains
and the remainder will be rye and miscellaneous grains. The projected exports
represent a considerable reduction from typical Soviet coarse grain exports
through 1965? t)ut a continuation of the pattern since I966.

11/ The USSR supplies East Germany, Czechoslovakia, and, to a certain ex-
tent, Poland with a given annual supply of grain. When wheat is in short sup-
ply, feed grains and rye are shipped or vice versa, because these countries feed
large quantities of wheat and also produce wheat. If the USSR ships feed grains,
these countries consume more of their own wheat as food. If the USSR ships
wheat, they use more wheat as feed. Since I966, the USSR has had large wheat
availabilities, but less feed grains.
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